Photodarkening in optical fibres: comparative study of photo-induced defects using different photon sources by Milanese, Daniel et al.
Politecnico di Torino
Porto Institutional Repository
[Proceeding] Photodarkening in optical fibres: comparative study of photo-
induced defects using different photon sources
Original Citation:
Milanese D.; Chiesa M.; Taccheo S.; Mattsson K.; Gebavi H.; Robin T.; Lablonde L.; Mechin D.;
Monteville A.; Freyria F.; Bonelli B. (2013). Photodarkening in optical fibres: comparative study of
photo-induced defects using different photon sources. In: CLEO/Europe-IQEC 2013, Munich, 12-16
May 2013. p. 1
Availability:
This version is available at : http://porto.polito.it/2517548/ since: October 2013
Publisher:
IEEE
Terms of use:
This article is made available under terms and conditions applicable to Open Access Policy Article
("Public - All rights reserved") , as described at http://porto.polito.it/terms_and_conditions.
html
Porto, the institutional repository of the Politecnico di Torino, is provided by the University Library
and the IT-Services. The aim is to enable open access to all the world. Please share with us how
this access benefits you. Your story matters.
(Article begins on next page)
 Photodarkening in optical fibres: comparative study of photo-induced 
defects using different photon sources  
D. Milanese
1
, M. Chiesa
2
, S. Taccheo
3
, K. Mattson
4
, H. Gebavi
3
, T. Robin
5
, L. Lablonde
5
, D. Mechin
6
, A.
Monteville
6
, F. Freyria
1
, B. Bonelli
1
1. Politecnico di Torino - DISAT, Corso Duca degli Abruzi 24, IT-10129 Torino, Italy 
2. Dipartimento di Chimica, Università di Torino, via Giuria 7 ,IT-10125 Torino, Italy 
3. College of Engineering – Swansea University, Singleton Park, SA2 8PP, Swansea, United Kingdom 
4. DTU Fotonik, Technical University of Denmark, Lyngby, Denmark/ NKT Photonics, Birkerød, Denmark
5. iXFiber S.A.S., Rue Paul Sabatier, F-22300 Lannion, France 
6. PERFOS, R&D Platform of Photonics Bretagne, 11 rue Louis de Broglie, F-22300 Lannion, France 
Yb-doped high power fibre lasers are attracting a lot of interest thanks to the unique combination of high 
efficiency, high beam quality, mechanical robustness and low maintenance costs [1]. However a phenomenon 
called “photodarkening” severely affects the performance of the lasers by gradually decreasing output power: the 
main problem is the occurrence of so called absorption centres in the laser system which may lead in time to a 
decrease of device performance [2]. 
Aim of this research work is to understand the mechanism of photodarkening by studying the defects created 
by high intensity irradiation. Several works studied the dynamics of photodarkening and improved optical fibre 
compositions could strongly reduce photodarkening [3]. However the knowledge of the structural changes 
associated to photodarkening is still far from being exhausted due to a large number of variables which play a 
significant role, i.e. fibre configuration, preform fabrication conditions, type and concentration of co-dopants, 
pumping mechanism, type of laser output (pulsed or CW). Modification of glass structure by adding new 
dopants such as P and, particularly, Ce shows PD reduction [4], yet the structural impact is still subject of 
debate. In this paper we present our recent investigation on Ce-doped fibres and we perform, for the first time, 
parallel irradiation with high intensity photons in the NIR, UV, XRay and gamma ray wavelength regions in 
order to study the materials structure and its relationship with photodarkening. A set of preform core samples are 
prepared with appropriate Al/Yb and Yb/Ce concentrations. The obtained defects are identified by UV-VIS 
spectroscopy, fluorescence spectroscopy and Electron Paramagnetic Resonance (EPR) spectroscopy. 
Fig. 1 Effect of UV laser irradiation on the UV-edge absorption band for one of the Ce/Yb-doped preform core 
samples. 
The effect of Ce
3+
 is assessed and compared with literature and the results show a general increase of 
defects by irradiating the samples. Fig. 1 shows the effect of UV irradiation on the UV-edge of one of the 
samples. Preliminary results using gamma ray irradiation allowed identification of paramagnetic defects. 
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